DNA methylation in cystathionine-γ-lyase (CSE) gene promoter induced by ox-LDL in macrophages and in apoE knockout mice.
Recent studies suggest that epigenetic alterations such as DNA methylation control many aspects of monocytes/macrophages and participate in the pathogenesis of atherosclerosis, a lipid-driven inflammatory disorder. Our and other groups demonstrated that dysregulation of cystathionine γ-lyase (CSE) -hydrogen sulfide (H2S) pathway was involved in monocyte/macrophages-mediated inflammation and atherosclerosis. However, it remains unknown whether altered cse methylation in macrophages may play a role in linking CSE-H2S dysregulation and atherosclerosis. In the present study, we showed that plasma H2S and H2S production in the peritoneal macrophages of apolipoprotein knockout (apoE(-/-)) mice gradually decreased with ages, and were also lower than that in control mice at 12 weeks older. Moreover, CSE mRNA expressions decreased while DNA methyltransferase (DNMT) expressions increased in the peritoneal macrophages isolated from apoE(-/-) mice, compared to age-matched wildtype mice. Similar observations were obtained in an in vitro study. In oxidized low-density lipoprotein (ox-LDL)-treated raw264.7 macrophages, cse transcription was down-regulated while the expression and activity of DNMT was up-regulated, associated with enhanced DNA methylation in cse promoter. Suppression of DNMT with its inhibitor or siRNA reversed the decrease of CSE mRNA. Therefore, our data suggest that DNA hypermethylation of CpG rich region in cse promoter might contribute to the decrease of cse transcription and H2S production in macrophages, and thus contribute to atherosclerosis development.